Abstract. The paper presents a qualitative, interview-based study that seeks to describe participants' perceptions and experiences with information and communication technology. The participants in the study were active people, aged 67 and over, who live alone in an urban setting. Interactionist theory of loneliness was used to guide the inquiry, in particular regarding the perception of the relation between the quality and quantity of connections, loneliness, and technology. A set of visual tools such as communication maps and cards were made to aid reflections and associations during interviews.
Introduction
In 1960, life expectancy at birth in Norway was 71 years for men and 76 for women. The projection for 2030 was 79 for men and 85 for women, as reported in the Active Aging report for 2003 [1] . In 2013, these numbers were already somewhat higher than predicted for 2030: 79,6 for men and 86,5 for women [2] . In 2014, 11% of the population was over the age of 67, but that number is growing fast and is predicted to double by 2025 [2] . Many of those over 67 are, and will be, living alone [3] , increasingly so in urban areas [4] . The living arrangements of elderly have clear implications for policy makers. They affect the need for care and resources. Those elderly who live alone tend to require more of both. In the National Council for Senior Citizens' action plan [5] , it is stated that three out of ten people who live alone suffer from depression. Loneliness and depression are among the main reasons for elderly living alone to move into care homes [6] . Furthermore, a positive correlation between loneliness and functional decline and death is reported [7] .
An extensive cross-cultural study of loneliness in Europe was conducted recently [8] . The study included 14 countries and tested several types of explanations for observed differences in loneliness: differences in demographic characteristics, wealth and health, and social networks. It showed that frequent contacts with adult children, social participation, and providing support to family members were important in preventing and alleviating loneliness in almost all countries. The study suggested further that increasing social connectedness is an important factor for reducing loneliness. A systematic overview of the literature on an effectiveness of interventions aiming to increase social connectedness was presented in [9] . It showed that there was no evidence for many of interventions that they worked, or, were transferable to different settings. The findings further suggested that the most effective interventions were based on educational or support oriented group activities. The most ineffective types of interventions were based on one-to-one social support, advice giving, health assessment or information sharing.
Recognizing effects of loneliness on the aging population and the need for solutions to the social isolation problem also engages the human-computer interaction (HCI) community. Design, often co-design with elderly, of new interfaces, interaction modes and new technologies, is seen within the HCI community as a powerful possibility for the field to contribute to solving growing challenges related to aging populations [10] . However, studies show that the use of information and communication technology (ICT) among elderly is still controversial, see, for example, [11] [12] [13] [14] . Despite inconclusive results, many studies end on a technology deterministic note that future, easier to use technologies are going to solve problems they considered.
A look at statistics on the ICT use among elderly in Norway, provides the following data: in 2014, according to the Norwegian Statistical Bureau [15] , the use of PCs for the age group 65-74 was 76%. In contrast, 95% of those under the age of 65 used computers. The Internet use was reported to be similar. However, the use of mobile and smartphones to connect to the Internet outside of a home was only 20% among those over 65. The corresponding percentage for those under 65 was 92%. These numbers imply that age-related digital divide still exists. How does this divide affect elderly living alone? Can technology help to solve or diminish challenges related to social connectedness for those living alone?
This paper presents a qualitative study based on in-depth interviews with six elderly over 65 who are living alone. The interviews were conducted using tools developed to facilitate and visualize reflections around the use of ICT and connectedness to others.
The primary aim of the study was to explore how well-educated, active elderly living alone view the potential of present and future technologies to support social connectedness and possibly reduce the sense of loneliness. The secondary aim was to explore whether tools that were made to assist reflections during interviews were effective in soliciting rich responses from interviewees.
The results of the study show that while the participants were not technology shy, they did not have technology deterministic views either. Personal contacts still mattered the most. In some cases, the choice to not use the technology was motivated by an ideological stance that it still should be possible to do things through human interaction, i.e. walk to the bank or the library and talk to a human rather than the Internet. Further, it was found that tools supported introspective and reflective processes to a varying degree, but that the social mapping has worked well.
The paper is structured as follows: the next section provides a brief description of the interactionist theory that guided the inquiry. In Section 3, the method, the choice of participants, the interview guide and the tools designed to aid interviews are presented. The analysis and the discussion are presented in Section 4, followed by a conclusion.
Interactionist Theory of Loneliness
The term loneliness indicates a subjective perception of an individual that the number of relationships is smaller than the individual considers desirable, or that the level of intimacy that the individual wishes for, has not been realized. Living alone does not automatically imply the loneliness. It is possible to live alone and not feel lonely, due to the presence of meaningful relations with, for example, adult children [16] . The reverse, being surrounded by others and still feeling lonely [17] , is also possible. Thus, the link between living alone and loneliness is not a strong one. Many studies explore how the elderly experience their social situation, e.g., [18] . Various psychological theories have been formulated, among them existential, cognitive, psychodynamic and interactionist. The latter guided the research presented in this paper. Interactionist theory, see Weiss [19] , suggests that there are two main components to loneliness: emotional loneliness and social loneliness. The first one arises in the absence of attachments, such as the absence of a meaningful relation with an adult child. The social loneliness is viewed as a lack of an appropriate network. Thus, individuals may evaluate their emotional and social loneliness subjectively, not only in terms of the quality, but also the quantity of social connections. If so, what and how could ICT support? A hypothesis could be made that the technology-supported communication is inferior to in-person connection and an impeding factor for the quality of connections. At the same time, it could be hypothesized that it could be a positive influence on increasing a number of connections. How elderly, living alone actually think about the role of technology in relation to social connectedness is of interest.
Method
The study takes a qualitative approach, seeking to describe the participants' perceptions and experiences of living alone, and their communication patterns with others that may or may not include the technology. Qualitative research is well suited to inquiry about human behavior, motives, views and challenges [20] . It can complement well quantitative studies on aging, loneliness and quality of life that abound in the literature in nursing, gerontology, psychology and even human-computer interaction (HCI) design.
When it comes to studies on the use of technology, HCI researchers frequently use ethnographic approaches. However, as described in [21] , ethnography in HCI is often misused and in order to be perceived as having relevance for the field, such research is often forced to conclude with some 'implications for design'. Furthermore, in this study, the observations would need to take place in participants' homes. This could give rise to a number of other problems, among them ethical. Thus, in-depth interviews were chosen as the main approach. In addition, a set of tools consisting of communication maps, cards, and vignettes, inspired by participatory and co-design techniques [22, 23] , was developed as an aid for reflection during the interview.
The following sections describe the tools, the choice of participants and finally, provide an interview plan.
Tools made to support the interviews Communication maps.
Inspired by the social mapping and, in particular, a technique described in [24] , communication maps were developed, see Fig. 1 and [25] . The communication maps consist of three maps (friends and family, contacts and services and future technology), colored pens and images representing different communication platforms (e.g., phones, tablets, laptops, desktops), communication channels (e.g., Skype, email, call, SMS, chat, social media) and images of some future technologies (e.g., holographic phones, sensors, implant chips). The participants could, in addition, draw anything else they thought was relevant directly to the map. The maps, see Fig. 1 , had an individual (represented by the word 'me') positioned at the bottom of the map. Two circles were drawn to separate connections that are very close, close and not close. The participants were instructed to show their connections accordingly. Whether closeness was understood as intimacy or a physical proximity was left to each of the participants to decide. Alternatively, they could also arrange contacts by the frequency of communication. The other maps were used in a similar way.
The process of making and reflecting over these maps, in particular the first one, served as an opening for the conversation. 
Communication cards.
Instead of using the maps, one interview utilized a set of cards, with the same idea of being able to represent close and distant relations (both geographically and in terms of intimacy) and the technology supporting those connections. The reason for making and testing cards in addition to the maps was that they worked well in other situations, e.g., [26] for broad explorations. Furthermore, images on cards were large and could make viewing easier for participants, see Fig. 2 .
The cards were tested using a quick and dirty technique with three university students in order to ensure that images conveyed the meaning clearly and quickly. The concepts used in this process are those of immediacy and impedance, see [27] . This was done by allowing viewing of the image for a second or two, asking a tester for their immediate understanding of the image, recording the answer and then presenting the same image, with a word or two of the explanatory text. If the image was not understood correctly, inquiry into what impeded the correct understanding was made. Then a decision was made whether to include the image into the card set. 
Vignettes.
Vignettes were used to provide a context, a very short scenario for participants to reflect over when contemplating the future technologies. Depending on the interviewee's responses, one or more vignettes were introduced. If the interviewee did not wish to reflect over the future technologies, vignettes were skipped. Two sample scenarios are provided bellow. An image representing the first scenario was included with both maps and cards. 
Choosing Participants
In contrast to many studies focusing on vulnerable groups of elderly [25] , such as demented [23, 28] , bereaved [29] , or those with physical disabilities [30] , this study focuses on active elderly without major health challenges at the time of the interview. As stated in the introduction, the study aimed at taking a perspective of active, welleducated elderly with successful careers behind them, who live alone. The criteria for inclusion in the study were: age (over 65), living alone in an urban setting, completed higher education, had a successful career, and had a positive relation with an adult child at the time of the recruitment. According to [31, 32] , six to eight participants from homogeneous groups can give enough data for a rich description. Being at ease with the interviewer was important. Participants were, thus, recruited among acquaintances, friends and family, giving surprisingly many possible candidates. Six participants were chosen who satisfied the above recruitment criteria. In addition, they were chosen because they are usually candid, and thus, it could be expected that they would give unbiased opinions, in fact, that they would do their best to do so. Four participants worked previously in professions where high ethical awareness was expected. The age distribution for women was 71, 73 and 76. Men were aged 67, 74 and 83. Career wise, two participants have practiced medicine (W73 and M74), one psychology (W71), one was an academic (M67), and two worked in business (W76 and M83). Five participants were retired, while one, (M67), was still partly employed. One man (M74) and one woman (W71) were ethnically Norwegian. Including participants who are not ethnically Norwegian, was seen as interesting in terms of social loneliness and connectedness. Four of the interviews were conducted in English and two in Norwegian; the author translated the latter.
Interview plan
The interviews were conducted on one-to-one bases, with two exceptions. In one case, the interviewee brought along a friend, who remained unengaged during the interview. In the second case, another researcher was present. On that occasion, the use of communication cards was tested. All interviews were conducted in quiet locations within the university (four interviews), or home (2 interviews), always with ample space for maps and cards. The shortest interview took about an hour, while the average length was about an hour and a half. 
Analysis and Discussion
The interviews were coded and analyzed based on categories related to interactionist theory, i.e. perception of quality and quantity of social connectedness. It was evident from interviews that access to services was important for connectedness and the personal safety. Only basic services such as banking, health services,, and social services were explicitly mentioned, leaving it up to participants to add any additional services that could be important for them. Some have added travel related services, while others were concerned with alarms that could notify someone in the case of a medical emergency. Finally, the future needs were explored, in the same categories.
General use of ICT
Although many studies exist on the general use of ICT among elderly, e.g., [11, 33] , the use among interviewees is described briefly. All participants had a phone and used it regularly. Four of the participants had smartphones. One of them got a brand new iPhone 6 plus as soon as it became available (M74). Two participants had ordinary phones (W71, M83). All were able to make a call, receive an SMS, and all but one could also send an SMS. "See, this is my mobile [note: shown in Fig. 2 
]. It is not some kind of a smart mobile; it is a completely idiotic one. I can call, and I can get SMSs, but I cannot answer. I never bothered to learn." (W71)
Further, all interviewees were able to take pictures and send or receive them. Three persons with smartphones used a much broader set of features and apps, such as dictation, voice over Internet, advanced photo editing, Dropbox and so on. One of the participants, upon seeing HD Recording app used during the interview, said: "It is an app, right? How do I get it?"(M67)
All participants either owned a PC (M74, M67), a laptop (M83, W71, M67) or a tablet (W73, W76, M67). They used these to varying degrees. One woman barely used her laptop, another used her tablet daily while the third used it only occasionally. The men used their devices for work or hobby daily, two of them extensively so. The participants showed no signs of dislike or fear of new technology, although some (W71 and W76) expressed a wish to preserve a lifestyle with as little technology in it as possible.
4.2
The quality of connectedness
Personal.
Phone calls seemed to be an acceptable way to connect to friends and family.
"I call my family and friends in the States all the time. It is the best I can do from here [note: Norway], and it is OK". (M67) "I have four people that I speak to more or less daily. Every day. It is comforting, and when somebody skips a call, I miss it". (W76)
However, the interviewee also remarks that while phones enable staying in touch, aging does reduce desire for face-to-face connections, as they require effort. One participant expressed that technology may serve the purpose of making the connection, extending it, even when the physical body is no longer there.
"I have a laptop. I am not really good at using it. But I started this project of organizing my pictures. It is fun. I have this young man who comes twice a week for 4 hours, so we organize pictures and write a bit of text together. Perhaps, it all turns into a book, or something for my family when I am no longer here. This is also communication. Using technology to stay in touch, in a way, even when I am gone". (M83) "It is the quality of friendships, it is the sense of community that counts". (M74)
This last sentence summarizes prevailing sentiments about the technology. While it may be fun, especially when used in active and constructive, even creative manner, it was not experienced as a tool that helps the quality of a contact. Rather, it was helping to 'stay in touch' and to prevent loss of existing connections.
Services.
Looking into services, for two of the female participants (W73 and W76), safety was important. One had an alarm installed in her flat, while the other remarked:
"I also want to have a fast and reliable communication with someone [note: in case of an emergency]. If one gets a stroke, the response needs to be really fast". (W73).
The remaining participants did not talk about alarms or medical emergencies. A participant, who travels a lot, expressed a need for personalized travel services, perhaps also better food services.
A female participant tells a story: The three male participants all expressed that the number of connections was important to consider, and were considering options to increase the number of meaningful connections by building a community, or moving into one. The three female participants were happy to have at least one strong close connection, and the number of connections was less important. This indicates that some gender differences may exist regarding the importance of emotional connectedness and the need for broader networks.
Tools evaluation
Drawing their personal connections to the friends and family map was really interesting for all participants. Three participants kept taking pictures, as depicted in Fig. 1 Thus, the maps have worked well for inquiry into social connectedness, also to necessary services. The cards did not work as well as the maps. They seemed to obstruct drawing in connections and other things on the paper. Also, the act of drawing connections to the map seemed to lead to a deeper reflection over connections, than a more active approach involving browsing and placing the cards on a large sheet of paper did. Furthermore, the effect of a sense of a new perspective on their connections that the participants had with maps was not the same for the card user.
Vignettes had limited usefulness, as most of the participants were really not interested in discussing the future technology. Perhaps, the video approach as described in [34] Overall, the interview tool that best supported reflections, was the friends and family communication map.
Conclusion
The relative disinterest in technology that the participants showed through described interviews did not originate from any difficulty in understanding how today's, or future, technologies could support them. Rather, when it came to relations and services, most of them had preference for real, face-to-face contacts. Even if it required, as for one of the participants, the move to another continent, as the close relations were preferred to more numerous casual ones in Norway. The phones were an acceptable solution for keeping in touch, but the participants were aware that this was not the same as a real contact. Even casual contacts, such as those with service providers in banks, were more valued in person than online, and these service providers were experienced as parts of the individual's network, parts of their of social connectedness.
In conclusion, the findings from interviews indicate that, even though they live alone, participants do not view the technology as a possible solution to social loneliness. This perception, of course, could change as their circumstances change. Several findings indicated some differences between male and female participants and those would warrant further exploration, e.g., relation between gender and the sense of social connectedness. This study is too small to have external validity, but clearly indicates that even when elderly could use the ICT for fulfillment of their social networking needs, they choose, or prefer, non-technological solutions, even when those may lead to increased loneliness.
